Defining trophic relationships among organisms of a community is critical in ecology. However, 25 the access to data is sometimes difficult, particularly in remote environments. Ecological niche 26 segregation among the most common delphinid species was investigated: the spinner dolphin 27 (Stenella longirostris), the roughed-toothed dolphin (Steno bredanensis), the short-finned pilot 28 whale (Globicephala macrorhynchus), and the melon-headed whale (Peponocephala electra). 29
Resource partitioning was explored by analysing δ 13 C (reflecting foraging habitats) and δ 15 N 30 stable isotopes (reflecting trophic level) from skin biopsies collected around Moorea from July to 31
October 2002 to 2004. Results revealed that spinner dolphins had the lowest trophic level. The 32 three other species had similar δ 15 N signatures. The most significant result is the differentiation 33 of S. longirostris from S. bredanensis and G. macrorhynchus but not from the P. electra. For the 34 latter three species, some degrees of overlap were apparent. For S. longirostris, S. bredanensis 35 and G. macrorhynchus, variation of δ 13 C and δ 15 N stable isotope was not significant between 36
Introduction 48
Sympatric species with similar ecological requirements can compete for resources and 49 thus their coexistence requires some degree of habitat and resource segregation (Pianka, 1974) . 50
Indeed, similar species that co-occur are thought to compete for resources unless they occupy 51 different physical locations and/or feed on different prey. A shared resource in limited supply will 52 bring about competition between members of the same species (intra-specific competition) or 53 between individuals of different species (inter-specific competition) (Roughgarden, 1976) . 54
Oceanic delphinids belong to 35 species worldwide (Jefferson et al., 2008) . Many of 55 them, have similar morphological characteristics, feeding habits and habitat preferences. This 56 phenomenon has been documented around tropical oceanic islands, where delphinid diversity and 57 biomass is generally high and where closely-related species co-occur (Gross et al., 2009 ). Around 58 these islands, high cetacean diversity may be explained by the presence of a wide range of marine 59 habitats in close proximity to one another (Kiszka et al., 2007) . In addition, oceanic islands 60 appear to constitute areas of particular density of top predators due to an "island mass" effect. 61
Similar to continental margins, insular slopes of islands potentially provide more abundant 62 resources in the oligotrophic tropical marine environment (Guilmartin & Revelante, 1974) . This 63 situation of sympatry suggests that fine-scale mechanisms allow for the partitioning of habitats 64 and/or resources. A study of the tropical delphinid community around the island of Mayotte, in 65 the Comoros Archipelago (south-western Indian Ocean), has shown that the ecological niches of 66 the delphinids occurring there do not overlap (Gross et al., 2009 ). Indeed, these species capture 67 prey at different depths of the water column, where prey communities are segregated according to 68 species and size. In other areas, such as the Bahamas, the cetacean community shares habitat and 69 resources but only during the season when prey abundance is sufficient to support its needs, 70 while competitive exclusion exists for the rest of the year (MacLeod et al., 2004 Aubin et al., 1990) and the common bottlenose dolphin (Tursiops truncatus; Hicks et al., 1985) . 85
The estimated time required for cell migration, from the basal lamina to the outermost surface, is 86 at least two months. The carbon and nitrogen isotope ratios ( 13 C/ 12 C and 15 N/ 14 N, expressed 87 hereafter as δ 13 C and δ 15 N) of a consumer reflect those of its diet, with a slight retention of the 88 heavier isotope and excretion of the lighter one (Das et al., 2003) . As a consequence, tissues will 89 be enriched with heavy isotopes at every trophic level (1‰ for δ 13 C and 3‰ for δ 15 N). The minor 90 stepwise trophic enrichment of the carbon-isotope ratio limits its use in assessing trophic levels 91 but enhances its use in tracking carbon sources through a food chain. The carbon isotope ratio of 92 secondary and tertiary consumers should thus reflect the source of carbon at the base of their food 93 chain (Kelly, 2000) . 94 the presence of many species of cetaceans, including several resident odontocetes, mostly 96 delphinids (Poole, 1993 (Poole, , 1995 Oremus et al., 2007) . At least thirteen species of dolphins may 97 coexist around the island. Of these, the most common are the spinner dolphin (Stenella 98 longirostris), the rough-toothed dolphin (Steno bredanensis), the short-finned pilot whale 99 (Globicephala macrorhynchus) and the melon-headed whale (Peponocephala electra) (Gannier, 100 2000) . The present study aimed to investigate ecological niche partitioning in the dolphin 101 community of Moorea, especially for the spinner dolphin, the rough-toothed dolphin, the short-102 finned pilot whale and the melon-headed whale. We concentrated on these four species as they 103 can be found within the same proximity around the island, in closely-related habitats within a 104 small area and at all seasons (Poole, 1993) . We hypothesised that these four species have 105 different feeding niches that could be reflected in diverging stable isotope signatures. We also 106 investigated some potential segregation processes that may occur intra-specifically, especially 107 between sexes. Resource partitioning between sexes has been documented for a number of 108 species, including mammals such as the giraffe (Giraffa camelopardalis) and several primate 109 species (Beier, 1987; Young & Isbell, 1991) . Sexual segregation in foraging habitats has also 110 been documented for some marine mammals, such as the grey seal (Halichoerus grypus) (Breed 111 et al., 2006) . Females may use higher quality food, especially during gestation and lactation; 112 therefore, it is often assumed that the energetic costs are greater for females than they are for 113 males (Key & Ross, 1999 observation effort concentrated in austral winter (July -October). Efforts were made to survey 137 the entire coastline. However, the targeted species during these surveys were the spinner dolphin 138 and the humpback whale (Megaptera novaeangliae), and efforts were primarily concentrated in 139 nearshore waters (i.e., within 500 m from the barrier reef or within the lagoon), where these 140 species are preferentially distributed during daytime (Poole, 1995; 2002) . Therefore, it must be 141 encounter with dolphins, geographical position was recorded, group size was estimated by visual 143 counts, and photographs were taken using a digital camera equipped with a 70-300 mm lens. Skin 144 samples for genetic analyses were collected from adult dolphins using a small stainless-steel 145 biopsy dart fired from a modified veterinary capture rifle equipped with a variable pressure valve 146 (Krützen et al., 2002) . Behavioural responses to biopsy attempts were recorded and reported in 147 
Species identification and molecular sexing 178
Species sampled for this study were identified visually and confirmed using photographic 179 and genetic evidences. Mitochondrial DNA control region were sequenced for all samples, as 180 reported in Oremus et al. (2007) , and sequences were submitted to the program DNA-181 surveillance v. 3.01 (Ross et al., 2003) to determine species identity. Sex was identified by co-182 amplification of the male-specific sry gene and ZFX positive control gene (Gilson et al., 1998 species, some degrees of overlap and differentiation can be observed (Table 1 ). In δ 13 C, 210 differences were not significant between the spinner dolphin and the melon-headed whale nor 211 between the rough-toothed dolphin and the short-finned pilot whale. For other pairwise 212 comparisons of δ 13 C values, statistically significant differences were found. For δ 15 N, overlap 213 was statistically significant between the melon-headed whale, the rough-toothed dolphin and the 214 short-finned pilot whale. The spinner dolphin could not be differentiated from the melon-headed 215 whale but differed significantly from the rough-toothed dolphin and short-finned pilot whale. 216 217
Differences between sexes 218
We tested differences in stable isotope signatures between males and females, both for 219 around an oceanic island) and feeding at varying depth may result in diverging isotopic niches, 270 while in surface feeders like seabirds, feeding in the homogenous oceanic system may result in 271 low to no difference in isotopic niches. 272
In our study, overall analyses show some degrees of niche partitioning among the four 273 species investigated, the most significant result being the differentiation in trophic level revealed 274 by δ 15 N values among spinner dolphin, rough-toothed dolphin and short-finned pilot whale, but 275 not between spinner and melon-headed whale. In terms of foraging habitats, δ 13 C values were 276 significantly different between all species except two pairs of species that could not be 277 discriminated: spinner dolphin/melon-headed whale and rough-toothed dolphin/short-finned pilot 278 whale. No significant intra-specific difference was found between sexes. Finally, it must be kept 279 in mind that differences in isotopic signatures are informative, whereas similarities do not 280 necessarily imply that species share a similar trophic niche; indeed different foraging strategies 281 are effectively similar, other segregation processes may occur, such as differential spatial and 283 temporal use of habitat and resources. Published studies from other areas in the Pacific suggest 284 that the community of delphinids around Moorea is likely to feed on pelagic and oceanic prey. 285
The spinner dolphin had the lowest trophic level and, with the melon-headed whale, the lowest 286 headed whales probably forage in the upper 700 meters (Young, 1978) . Like spinner dolphins, 293 melon-headed whales seem to feed at night during vertical migrations of their preys, while they 294 rest and socialize during daytime near oceanic islands (Brownell et al., 2009) . Therefore, the two 295 species may share some similar features of habitat and resource use, although at Moorea, melon-296 headed whales do not use inshore and nearshore waters like spinner dolphins do. This possible 297 overlap was confirmed in this study, as stable isotope signatures were not significantly 298 distinguishable. Note that this absence of significant difference could be due to small sample size 299 for melon-headed whales. However, around the island of Mayotte (with similar habitats to those 300 around Moorea) in the south-western Indian Ocean, stable isotope analyses on skin samples 301 revealed significant differences in δ 13 C and δ 15 N values with similar sample size than in our study 302 (Gross et al., 2009 ). Melon-headed whales were characterised by significantly higher δ 13 C and 303 δ 15 N values (Gross et al., 2009 ). In our study, δ 13 C signatures were very similar between spinner 304 dolphins and melon-headed whales, suggesting they prey on species with similar δ 13 C signatures 305 the two species to feed on similar resources without deleterious competition for one or the other. 307
However, despite no statistical evidences, some differences in the δ 15 N values suggest that 308 melon-headed whale has a higher trophic level, and may probably feed on prey of higher trophic 309 position (probably larger prey). The feeding ecology of the rough-toothed dolphin is poorly 310 known, but it is known to feed on cephalopods ( given the limited existing information. However, the latter seem to feed deeper in the water 320 column. In our results, the rough-toothed dolphin and the short-finned pilot whale were not 321 statistically different in their stable isotope signatures. However, S. brenadensis had lower δ 13 C 322 and δ 15 N signatures than those in short-finned pilot whales. The later may feed on more carbon-323 enriched prey. As there is a bottom-surface gradient of δ 13 C, with higher carbon values from the 324 sea bottom than at the surface (Hobson, 1999) , higher δ 13 C values observed in short-finned pilot 325 whales could be due to their preference for prey occurring deeper in the water column, in closer 326 proximity to bottom organic matter sources. This is consistent with published literature 327 describing general ecology, prey preferences and diving behaviour of short-finned pilot whales 328 nitrogen isotope values were higher for female spinner and rough-toothed dolphins. On the 339 contrary, carbon and nitrogen isotope values were higher in male short-finned pilot whales. In 340 other words, the feeding niches of delphinids from Moorea may not differ according to sex. 341
However, some segregation processes may be not detected through the use of stable isotopes, and 342 traditional dietary analyses may answer this question. Detailed studies of diving behaviour may 343 also contribute to assessing gender-specific variation in feeding strategies. However, at least for 344 short-finned pilot whales, our sample size was small, which could conceal potential differences 345 related to sex. Indeed, it is known that males in sexually dimorphic species such as long-finned 346 pilot whales feed on larger prey, and potentially have a higher trophic level (Desportes & 347
Mouritsen, 1993). Nevertheless, no detailed studies of the diet of short-finned pilot whales have 348 been published, and such gender-specific variation may not occur in this species. 
